Introduction
The Pulsed Plasma Thruster ( 
Acceptance

Test Results
The acceptance-level EMI testing was performed by NASA/GRC t.
Because the results from the RE02 radiated emissions tests led to the concern that the emissions may harm the ALl, these results will be discussed in some detail. during PPT operations will be used to assess what effect, if an5,, the PPT has on these instruments. Initial operation and testing of the PPT will take place with the spacecraft controlled by all three momentum wheels.
Only after PPT on-orbit performance is verified will the PPT be substituted for the pitch axis wheel in the closed-loop system. 
EO-I EMI
Figure 4: EO-I RE02 Results
The results of these tests are shown in Figure  4 . For each selected frequency the PPT was fired 100 times at its maximum firing energy of 57 J on the main capacitor.
The maximum and minimum emission for each 100 shot group is shown in Figure  4 . Initially, the risk of harming other spacecraft systems by taking this approach was assumed to be very low.
This method has been used on a number of previous PPT flight programs including LES 6-9 programs and the NOVA i-3 programs. The lessons learned from these previous programs on reducing emission effects were incorporated in the design of the EO-I PPT.
These include effective isolation, grounding, power and signal filtering, and shielding schemes. During discussion about the possible early on-orbit operation of the PPT, the ALl instrument team raised concerns about the effect PPT emissions could have on the instrument.
These concerns led to a reevaluation of the PPT spacecraft level test plan. The instrument consists of several components mounted on an instrument pallet as sho_n in Figure 5 . The objective of the PPT EMI shield was to provide a significant reduction in the emission levels when the PPT was fired in air with GSE. The shield was required to enclose the PPT flight unit while it was fully integrated to the EO-1 spacecraft. To achieve these requirements, a three-piece design was chosen. Two interlocking base plates were mounted to the top of the PPT flight unit mounting flange. Each plate was fastened to the flange by removing two flight PPT fasteners and using their associated spacecraft panel inserts. Four channels were cut in the base plates to create feed-throughs for four electrical harnesses: two for PPT GSE harnesses, one for a PPT power harness, and one for a PPT command and telemetry harness.
Advanced Land Imager Concerns
Instrument Description
The third piece of this enclosure was a six-sided cover that fit over the PPT unit and mounted to the base plates.
The box cover was constructed of 1/8 inch aluminum sheet metal welded together with no open seams. The cover was welded to a machined mounting flange. The cover and the base plates where lined with mu-metal in order to reduce radiated magnetic fields.
Resolution of EMI Concerns
The lack of susceptibility data for the ALl components. the inability' to analytically determine emissions effects of the PPT on the ALl with the precision required, and the inability, to design a test which would satisfactorily address concerns within the resources available ultimately made it impossible to prove conclusively prior to launch that operation of the PPT would not damage the ALl. Because the ALl is the primary instrument on E0-1, the on-orbit firing of the PPT would be delayed until after completion of the ALl validation.
Initial testing of the PPT enclosure with the BreadBoard (BB) PPT at GRC indicated the need to incorporate an additional shield box for the PPT GSE boxes to reduce emissions originating from solid-state switches.
The PPT GSE boxes including the trigger unit, the load box. and a power supply were placed in a commercially available steel box enclosure. All openings on this shield box were sealed with copper tape. The harness between the GSE boxes and the PPT was also shielded with copper tape.
As an additional precaution the 120 VAC power cables from the power supply and trigger unit were shielded with copper tape and aluminum foil.
A conservative approach was also taken to ambient air test firing of the PPT with GSE. Although the PPT was fired with GSE in ambient air ,a'hile the ALl was integrated to the spacecraft, additional precautions were deemed necessary in light of the results from spark plug
Breadboard
PPT Tesl Unit
The BB PPT was used to test the effectiveness of the PPT EMI enclosure, The BB PPT utilized lhe same spark plug and electrode configuration as the flight unit. 
